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in which all the contact members of the commutator 
. are integrally interconnected; 

Figure 7 is a plan view of the stamped copper sheet 
shown in Figure 6 together with an annular over- s 
moulded ring of carbon, and 

Figure 8 is a sectional side elevation of the sub-as- 
sembly shown in Figure 7, sectioned along Line VI- 
(l-VIII of Figure 7. 

ThSjjIanar carbon segment commutator show/n in 

figures 1 and 2 known from EP-A-5S3 892 belonging to 
the prior art according to Art 54(3) EPC, has a rotational 
axis 2 and a pre-moulded plastics base member 1 hav- 
ing a front end 3 extending transversely of the rotational 
axis 2. The front end 3 of the base member 1 is formed 
with ten circumf erentially spaced first envelopes 4, in the 
form of shallow blind holes, with ten first regions 9 re- 
spectively aligned with and overlapping the first enve- 
lopes 4, and with a plurality of radially extending second 
regions 10 which project fonwardly of the first regions 9 
so as to be disposed between adjacent pairs of the first 
regions 9. The front end 3 of the base member 1 is also 
formed with three second envelopes 1 4, also in the form 
of blind holes, surrounding each first envelope 4. 

Ten contact members 5, as shown in Figure 3, are 
formed from stamped copper sheet and have three lock- 
ing portions 1 5 bent rearwardly for insertion in the sec- 
ond envelopes 1 4 to position the contact members 5 for- 
wardly of the first envelopes 4. The contact members 5 
are therefore mounted adjacent the first regions 9 and 
are circumferentially separated by the radially extend- 
ing, forwardly projecting second regions 10. Barbs 16 
on each locking portion 15 engage the internal surface 
of the blind hole forming the second envelope 14 in 
which the locking portion 1 5 is disposed, to resist with- 
drawal of the locking portion 16 from this blind hole. 
Each contact member 5 is also formed with a contact 
tang 24 which is bent, as shown in Figure 3, to form a 
hook 25, for connecting the armature winding to the 
commutator, after the contact member 5 has been at- 
tached to the base member 1 , as shown at the right hand 
side of Figure 1 . 

As shown in Figure 3, each contact member 5 is 
provided with two through holes 12 and with two side 
notches 26 which are aligned with the first envelopes 4 
when the contact members 5 are attached to the base 
member 1. 

The base member 1 and the contact members 5 fit- 
ted*to the base member 1 are then placed in a suitable 
mould (not shown) defining an annular cavity surround- 
ing a central ring portion 17 of the base member 1. A 
mouldabte mixture of carbon powder and carrier mate- 
rial, such as phenolic resin, is then injected into the an- 
nular mould cavity. This injected material flows through 
the holes 12 and the side notches 26 formed in the con- 
tact members 5 and fills the first envelopes 4 to form an 



annular overmoulded ring. 

The annular overmoulded ring is subsequently sep- 
arated into tan carbon segments 7 respectively formed 
on the ten contact members 5 by cutting radial grooves 
23 which extend right through the carbon to the radially 
extending, forwardly projecting second regions 10 of the 
front end 3 of the base member 1 . 

As shown In Figure 2, the carbon segment 7 formed 
on each contact member 5 has integral anchor means 
8 with a first part 1 3 extending through each hole 12and 
each notch as well as an interlocking part 11 engagnig 
the rear surface 6 of the contact member 5 to thereby 
resist withdrawal of the anchor means 8 from the first 
envelope 4 with which the contact member 5 is aligned. 

The planar carbon segment commutator shown in 
Figures 4 and 5 differs from that shown in Figures 1 and 
2 in that the contact members 5 are attached first to the 
carbon forming the segments 7, instead of the base 
member 1 . The base member 1 is formed later, in an 
overmoulding operation in which it is attached to the 
contact members 5 to thereby hold the carbon forming 
the segments 7. 

To form the commutator shown in Figures 4 and 5, 
a copper sheet 1 9 is stamped, as shown in Figure 6 to 
form ten contact members 5 which are circumferentially 
separated by radially extending slots 27 and intercon- 
nected, around the periphery of the sheet 1 9, by outer 
connecting portions 20 and, at the centre of the sheet, 
by a circular inner connecting portion 21 . 

As shown in Figure 6, each contact member 5 is 
formed with three through holes 1 2, a stem 28 connect- 
ed to the central connection portion 21 , a central contact 
tang 24 and two side tangs 29. 

The stamped sheet 19 is then placed in a mould 
defining an annular cavity surrounding the central por- 
tion of the pressed sheet 1 9 and radial ribs which fill the 
slots 27 between adjacent contact members 5 to pre- 
vent these slots 27 from being filled with barbon. A 
mouldable mixture of carbon powder and carrier mate- 
rial is then injected into the mould cavity to form a sub- 
assembly comprising the stamped sheet 19 and an an- 
nular carbon ring 22, as shown in Figures 7 and 8, which 
may then be heat treated to remove the unwanted con- 
stituents of the carrier material mixed with the carticn 
powder, prior to injection moulding, and to relieve stress- 
as in the copper sheet 1 9. The outer connecting portions 
20 around the periphery of the sheet 1 9 are removed by 
cutting the sheet 1 9 at the parting lines 30. The inner 
connecting portion 21 is then removed, to separate tfie 
central stems 28 of the contact members 5 and these 
central stems 28 are bent reanwardly totorm locking por- 
tions 15. 

The contact tangs 24 are bent to form hooks 25 for 
armature windings, and the side tangs 29 are bent rear- 
wardly, as shown in Figure 5. 

The sub-assembly is then placed in a further mould 
(not shown) defining a cavity surrounding the sub-as- 
sembly. Plastics material is then injected into the further 
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mould to form an insulating base member 1 , as shown 
in Figure 5. The plastics material flows around the inte- 
gral anchor means 8 of the carbon segments 7 formed 
on the contact members 5, to form first envelopes 4 
which surround the anchor means 8, and around the 
locking means 1 5 which are thereby embraced by sec- 
ond envelopes 1 4 wh ich grip the locking portions 1 5 and 
so resist withdrawal of the locking means 15 from the 
base member 1 . 

The plastics material also flows into the slots 27 left 
between the contact members 5 so as to divide the front 
end 3 of the base member 1 into first regions 9 in over- 
lapping alignment with the first envelopes 4 and radially 
extending second regions 10 projecting forwardly of the 
first regions 9 so as to separate the contact members 5 
of each adjacent pair. The radial grooves 23 which sep- 
arate the annular carbon ring 22 into segments 7 extend 
through the carbon forming the segments 7 at least as 
far as the radially extending, forwardly projecting sec- 
ond regions 1 0 formed in the front end 3 of the base 
member 1 . 

The overmoulded base member 1 is also provided 
with retaining portions, in the form of a central ring por- 
tion 17 and an outer ring portion 18 disposed forwardly 
of the contact members 5 so as to overlap the contact 
members 5 and thereby hold the contact members 5 in 
a fixed relationship to the base member 1 . These retain- 
ing portions 17 and 18 ai-e subsequently divided into 
parts by the radial grooves 23. 

Although the copper sheet 19 forming the contact 
members 5 may be planar, the sheet 1 9 may be formed 
with a forwardly dished portion 31 as shown, for exam- 
ple, in Figure 8. The contact members 5 are therefore 
formed with rearwardly offset outer portions 32. This 
permits the fonnation of a more bulky and therefore 
more robust outer retaining ring portion 18. As a result, 
the first envelopes 4 not only surround the anchor 
means 8 formed integral with the carbon segments 7, 
but also surround parts 33 of the segments 7 disposed 
forwardly of the contact members 5. In this case, the 
radial grooves 23 separating the segments 7 must also 
be extended to separate the forwardly disposed parts 
33 of the segments 7. 

Claims 

1. A method of manufacturing a planar carbon seg- 
ment commutator, for an electric motor, comprising 
the steps of: 



and subsequently attaching the carbon seg- 
ments to a base member (1 ) having a totational 
axis (2). a front end (3) extending, at least in 
part, transversely to the rotational axis (2), and 
5 a plurality of envelopes (4) extending rearward- 

ly from the front end (3), the front end (3) of the 
base member (1) being formed with a plurality 
of first regions (9), each of which is in overlap- 
ping alignment with at least one envelope (4), 
10 and a plurality of radially extending second re- 

gions (10) projecting forwardly of the first re- 
gions (9) and respectively disposed between all 
pairs of adjacent first regions (9), the rear sur- 
faces (6) of the contact members (5) engaging 
the front end (3) of the base member (1) with 
the contact members (5) disposed respectively 
adjacent to the first regions (9) of the base 
member so that the contact members (5) of 
each adjacent pair are circumferentially sepa- 
rated by the radially extending, forwardly pro- 
jecting second regions (10) and with the inte- 
gral anchor means (8) extending rearwardly in- 
to the envelope (4). 

2. A method, according to Claim 1, in which the con- 
tact members (5) are formed as integral parts of a 
sheet (19) of metal, and connectingparts (20 and 
21 ) are removed from the sheet (1 9) , to separate 
the contact members (5), after the contact members 
(5) have been overmoulded with carbon. 

3. A method, according to Claim 1 or Claim 2, in which 
the contact members (5) are of copper, and the cop- 
per contact members (5) and the overmoulded car- 
bon are heat treated together before the contact 
members (5) are attached to the base member (1). 

4. A method according to any one of Claims 1 to 3, in 
which the base member (1) is formed by moulding 

40 plastics material over the contact members (5) and 
the overmoulded carbon. 

5. A method according to Claim 4, in which the base 
member is formed with retaining portions (17 and 

45 1 8) disposed forwardly of the contact members (5). 

6. A method, according to any one of Claims 1 to 5, in 
which all the contact members (5) are overmoulded 

with an annular ring (22) of carbon which is then 
50 divided into said carbon segments (7) by cutting ra- 
dial grooves (23). 

Patentanspruche 

1 . Verfahren zur Hersteliung eines ebenen Kohleseg- 
mentkommutators fur einen Elektromotor, das die 
Schrilte aufweist, bei denen: 



forming a plurality of carbon segments (7) by 
moulding carbon over a plurality of circumfer- 
entially spaced contact members (5), the car- 
bon segments (7) being provided with integral 55 
anchor means (S) having interlocking parts (11) 
which engage the rear surfaces (6) of the con- 
tact members (5), 
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eine Vielzahl von Kohlesegmenten (7) durch 
"^Formen von Kohle Qber einer Vietzahi von uber 
den Umfang in einem gewissen Abstand von- 
einander angeordneten Kontaktelementen (5) 
gebildet wird, wobei die Kolilesegmente (7) mit s 
integralen Ankermittein (8) versahen werden, 
die sich gegenseitig verriegelnde Teile (1 1 ) ha- 
ben. die in die hinteren Oberflacinen (6) der 
Kontaktelemente (5) eingreifen, 
und danach die Kohlesegmente an einem Ba- 
siselement ( 1 ) befestigt werden. das eine Dreh- 
achse (2) hat, ein vorderes Ende (3) hat, das 
sich, zumindest teilweise, quer zu der Drehach- 
se (2) erstreckt, und eine Vielzahl von Umhul- 
lungen (4) hat, die sich vcn dem vorderen Ende '5 
(3) nach hinten erslrecken, wobei das vordere 
Ende (3) des Basiselements (1) gebildet wird 
mit einer Vielzahl von ersten Gebieten (9), von 
denen jedes bei uberlappender Ausrichtung 
entsprechend mindestens einer UmhOllung (4) so 
angeordnet ist, und mit einer Vielzahl von sich 
radial erstreckenden, zweiten Gebieten (10), 
die von den ersten Gebieten (9) nach vorne vor- 
springen und jeweils zwischen alien Paaren 
aus angrenzenden ersten Gebieten (9) ange- 25 
ordnet sind, wobei die hinteren Oberflachen (6) 
der Kontaktelemente (5) in das vordere Ende 
(3) des Basiselements (1 ) eingreifen, und dabei 
die Kontaktelemente (5) jeweils an die ersten 
Gebiete (9) des Basiselements so angrenzen, 30 
daO die Kontaktelemente (5) jedes angrenzen- 
den Paars durch die sich radial erstreckenden, 
nach vorne vorspringenden zweiten Gebiete 
(10) uber den Umfang getrennt sind, wobei sich 
die integralen Ankermittel (8) nach hinten in die 3S 
Umhullung (4) hinein erstrecken. 

2. Verfahren gemaB Anspruch 1, wobei die Kontakt- 
elemente (5) als integrale Teile eines Blechs (19) 
aus Metall gebildet werden, und Verbindungsteile 'to 
(20 und 21) aus dem Blech (19) entfernt werden, 

um die Kontaktelemente (5) zu trennen, nachdem 
die Kontaktelemente (5) mit Kohle uberformt wur- 
den. 

45 

3. Verfahren gemaB Anspruch 1 oder Anspruch 2, wo- 
bei die Kontaktelemente (5) aus Kupfer sind, und 
die Kupferkontaktelemente (5) und der Oberformte 
Kohlenstoff zusammen warmebehandelt werden, 
bevor die Kontaktelemente (5) an dem Basisele- so 
ment (1) befestigt werden. 

4. Verfahren gemaB irgendeinem der AnsprOchel bis 
3, wobei das Basiseiement (1) dadurch gebildet 
wird, daB Kunststoffmaterial uber den Kontaktele- 55 
menten (5) und der ubertormten Kohle geformt 
wird. 



5. Verfahren gemaB Anspruch 4, wobei das Basiseie- 
ment mit zuruckhaltenderi Bereichen (17 und 18) 
gebildet wird, die vor den Kontaktelementeri (5) an- 
geordnet sind. 

6. Verfahren gemaB irgendeinem der Anspruche 1 bis 
5, wobei alle Kontaktelemente (5) mit einem Rlng- 
wulst (22) aus Kohle uberformt werden, der dann 
durch Schneiden von radialen Rillen (23) in die Koh- 
lesegmente (7) unterteilt wird. 



Revendications 

1. Procede de fabrication d'un commutateur plan h 
segments de carbone pour un moteur electrique, 
comprenant les etapes suivantes: 

former plusieurs segments de carbone (7) par 
moulage de carbone sur plusieurs Elements de 
contact (5) espaces a la peripherie, des seg- 
ments de carbone (7) comportant des moyens 
d'ancrage d'une piece (8) ayant des parties 
d'lnterverrouillage (1 1 ) qui viennent au contact 
des surfaces arri^re (6) des dl^ments de con- 
tact (5), % 
et fixer ensuite les segments de carbone k un 
element de base (1 ) ayant un axe de rotation 
(2), une extremite frontale (3) s'etendant, au 
moins partiellement, en direction transversale 
par rapport a I'axe de rotation (2) et plusieurs 
enveloppes (4) partant vers i'arri^re k partir de 
I'extremite frontale (3), I'extremit^ frontale (3) 
de I'^lement de base (1) comportant plusieurs 
premieres regions (9) dont chacune est en ali- 
gnement ^ recouvrement avec au moins une 
enveloppe (4) et plusieurs deuxiemes regions 
(10) k extension radiale et faisant saillie vers 
I'avant des premieres regions (9) et disposees 
respectivement entre toutes les paires de pre- 
mieres regions adjacentes (9), les surfaces ar- 
riere (6) des elements de contact (5) venant au 
contact de I'extremite frontale (3) de I'element 
de base (1) avec les elements de contact (5) 
disposes respectivement h proximite des pre- 
mieres regions (9) de I'element de base, de fa- 
^on que les elements de contact (5) de chaque 
paire adjacente soient separes periph6rique- 
ment par lies deuxiemes regions (10) h exten- 
sion radiale et faisant saillie vers I'avant et avec 
le moyen d'ancrage d'une piece (8) s'etendant 
vers i'arriere dans I'enveloppe (4). 

2. Procede selon la revendication 1, dans lequel les 
elements de contact (5) sont constitues de parties 
d'une pifece d'une feuille (1 9) de m^tal et des parties 
de connexion (20 et 21) sont enlevees de la feuille 
(19) pour s6parer les elements de contact (S) aprte 
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que ies Elements de contact (5) ont 6t6 surmoul6s 
avec du carbone. 

3. Precede selon la revendication 1 ou la revendica- 
tion 2, dans lequel Ies Sl^ments de contact (5) sont s 
en cuivre et (es elements de contact en culvre (5) 

et le carbone de surmoulage subissent un traite- 
mentthermiqued'ensemble avantque Ies elements 
de contact (5) ne solent fix6s h r6l6ment de base 
(1). to 

4. Precede selon I'une quelconque des revendlcations 
1 & 3, dans lequel relement de base (1) est obtenu 
par moulage de matlere plastique sur Ies elements 

de contact (5) et le carbone de surmoulage. »5 

5. Proc6de selon la revendication 4, dans lequel I'ele- 
rnent debase comportedes parties demaintien (17 
et 1 8) disposees a I'avant des 6l6ments de contact 
(5). so 

6. Precede selon Tune quelconque des revendlcations 
1 a 5, dans lequel tous Ies elements de contact (5) 
sont surmoules avec une bague annulaire (22) de 
carbone qui est divisee ensuite pour obtenir lesdits ss 
segments de carbone (7) en decoupant des rainu- 

res radiates (23). 
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